Abstract Rectus sheath hematoma is a clinical entity characterized by the presence of blood within rectus abdominis muscle sheath. The aim of this study was to analyze clinical characteristics, diagnostic approach, treatment strategy, and outcomes of patients with rectus sheath hematoma. Patients diagnosed and treated for spontaneous rectus sheath hematoma between March 2010 and March 2014 were included in the study. A total of 10 patients were diagnosed as spontaneous rectus sheath hematoma. The mean age was 66.5±16.9 years, and the mean hospital stay was 4.4±1.8 days. There was no mortality. Six patients were using anticoagulant or antiplatelet agents. Eight patients recovered after conservative treatment. Two patients underwent surgery. Spontaneous rectus sheath hematoma is associated with anticoagulant therapy. Cases with abdominal pain and a non-pulsatile abdominal mass particularly in elderly women should be kept in mind. Treatment is mostly based on supportive care to preserve hemodynamic stability.
Introduction
Rectus sheath hematoma (RSH) is a clinical entity characterized by the presence of blood within the rectus abdominis muscle sheath. It may be caused by damaged epigastric vessels or rectus muscle [1] . With the increasing use of antiplatelet and anticoagulant therapy, the frequency of spontaneous rectus sheath hematoma is also increasing [2] . Acute abdominal pain and a palpable abdominal mass with history of straining of the abdominal muscles, such as trauma, coughing, sneezing, and twisting, are typical features of RSH [3, 4] . In RSH, early diagnosis and treatment are essential to minimize further complications, including hemodynamic instability, abdominal compartment syndrome, multiple organ dysfunction syndrome, and death [5] . Both ultrasonography and computerized tomography (CT) are being used to differentiate a diagnosis between rectus sheath hematoma and other pathologies with a remarkable degree of success [6] .
The aim of this study is to analyze clinical characteristics, our diagnostic approach, treatment strategy, and outcomes of patients with spontaneous rectus sheath hematoma (SRSH).
Patients and Methods
Patients who were admitted to our emergency surgery clinic between March 2010 and March 2014 were evaluated. Patients who were diagnosed and treated for spontaneous rectus sheath hematoma were included in the study. We retrospectively inspected patient files for all demographic characteristics, comorbidities, laboratory parameters, findings of physical examination, and radiological tests. We also tried to identify predisposing factors for spontaneous RSH. Treatment modalities, followup parameters, length of hospital stay, and outcome were also assessed.
Results
During the study period, a total of 10 patients were diagnosed with SRSH in our institution. the female/male ratio was 4:1 (eight women and two men). The mean age of these patients was 66.5 ± 16.9 years. The mean hospital stay was 4.4 ± 1.8 days. There was no any mortality. Patient characteristics are presented in Table 1 .
One of our patients was a 25-year-old male patient who had a previous medical history of prolonged bleeding after childhood circumcision. Six of our patients had a history of anticoagulant or antiplatelet drug use due to cardiac or cerebrovascular diseases. Two patients without anticoagulant medication use had a history of persistent cough and hypertension. One patient suffered from asthma, and the other patient had cough because of acute pharyngitis. Our last patient was a 78-yearold female without any obvious etiology or predisposing factor for SRSH.
Sudden onset of abdominal pain was experienced by eight out of 10 patients. Two patients had no significant physical tension on rectus muscle. Clinical suspicion of rectus hematoma was due to palpable tender mass on the abdominal wall which was confirmed by ultrasound in all cases. Abdominal CT was used for further diagnostic purposes in three patients who had greater hematomas in a size of 14-20 cm (Fig. 1) .
Eight of our patients responded to conservative treatment. The remaining two patients underwent surgery. Ligation of an epigastric vein was performed for one of these patients who had intact inferior epigastric artery, whereas only drainage was performed for the second patient since no bleeding vessel could be found. Packed red cell transfusion was required in three cases.
Discussion
RSH is one of the uncommon but clinically important causes of acute abdominal pain [7] . RSH is the presence of blood inside the sheath of the rectus abdominis muscle. Its physiopathology is based on torn epigastric vessels or ruptured muscle fibers [8] . RSH occur more frequently in women and especially in the fifth decade [9] . As a result of inadequate posterior support of abdominal fascias below umbilicus, RSH develops more commonly in lower quadrants of the abdomen [10] . Although hypovolemic shock may be the initial presentation of these patients, a non-pulsatile palpable mass with a positive Carnett's test is the most common presentation. Carnett described in 1926 that maneuvers tensing abdominal muscles, like lifting the head and shoulders, would decrease pain in patients with intra-abdominal pathologies. In contrast, there would be an increase (or at least no decrease) in tenderness in patients with abdominal wall pathologies. Our series demonstrate that female gender, older age, and lower abdominal quadrant location dominate in RSH patients.
Causes of RSH described in the literature are (a) anticoagulant usage, (b) abdominal trauma, (c) previous surgery, (d) asthma, (e) stretching,(f) hypertension, (g) pregnancy, (h) intraabdominal injection, and (i) iatrogenic injury during laparoscopy [11] . Anticoagulant or antiplatelet use was the leading cause in our series. One patient had an undiagnosed bleeding disorder, and one patient had asthma, thus chronic bouts of coughing.
CT scan and ultrasonography are non-invasive and effective diagnostic procedures and usually avoid unnecessary surgical procedures. Ultrasonography is a useful initial test secondary to its wide availability. However, with its high sensitivity and specificity, CT scan is widely used as the primary diagnostic modality for RSH [12] . Additionally, CT can be used for follow-up of hematoma size and activity and can be a useful guide for surgical decision making [6] .
Universally, a vast majority of RSH patients are treated conservatively. Conservative therapy defines bed rest, intravenous hydration, and analgesia. With conservative therapy, hematomas are resolved spontaneously [13, 14] . Coagulation disorders should also be treated, and the use of anticoagulation should be discontinued [15] . Conservative therapy and treatment of bleeding disorders were successfully applied to eight of our patients (80 %) [10] . All patients were hospitalized for treatment in our series.
Surgery is the preferred option for hemodynamically unstable patients. The aim of surgery is to quickly explore the rectus sheath for locating and ligating the bleeding vessel [16, 17] . Drainage would be the only intervention when no bleeding vessel could be found intra-operatively, as in one of our cases. Active bleeding can also be managed radiologically with catheter embolization [18] .
Conclusion
RSH is often associated with anticoagulant therapy and trauma. RSH should be kept in mind in cases with abdominal pain and a non-pulsatile abdominal mass particularly in elderly women. Treatment is mostly based on supportive care to preserve hemodynamic stability. Transfusion of packed red cells may be lifesaving. Ultrasound can be used as an initial test, but CT is useful in follow-up comparison. Early diagnosis and sufficient supportive treatment are essential to avoid morbidity and surgical interventions. Surgery should be performed for cases with hemodynamic instability.
